This study was conducted to compare the efficacy of herbal methionine (HM) to synthetic methionine (SM) in broiler chickens. The herbal methionine (Meth-o-Tasr®) was supplied by lntas Pharmaceutical Limited, India. The HM and SM were added to standard diets at 0, 0.5, 1.0 and 1.5 kg/ton of finished feed and fed to 168 Arbor Acre broiler chickens. After seven days pre-experimental period, the birds were randomly allocated to seven isonitrogenous and isocaloric dietary treatments in a completely randomized experimental design with factorial arrangement of treatments. Each treatment was replicated four times with six birds per replicate. The trial lasted for 56 days and was divided into two phases; the starter phase and the finisher phase. The final body weight, body weight gain, feed intake and feed conversion ratio (FCR) of the birds were determined on a weekly basis. At the end of the feeding trial, two birds per replicate were randomly selected and slaughtered for the determination of carcass quality traits and biochemical and haematological profiles. The average final body weight, body weight gain and average feed intake of the birds fed on diets supplemented with SM were significantly different (P ≤ 0.05) from those fed on diets supplemented with HM at both starter and finisher phases. The birds on SM supplemented diets gained more body weight and consumed more feed than those on HM supplemented diets. Feed conversion efficiency was not affected (P ≥ 0.05) by the dietary methionine source. Birds on SM supplemented diets had better (P ≤ 0.05) carcass yield than those on HM and control diets. Dietary HM supplementation did no significant (P ≥ 0.05) effect on any of the biochemical or haematological variables determined. It can be concluded from this study that, though no detrimental health effects, were detected, dietary HM is not an effective substitute for synthetic methionine for optimum production performance.
INTRODUCTION
Despite the advances made in poultry nutrition in the last few decades, a lot of nutritional problems still remain unresolved. One of the most critical areas is amino acid nutrition. Of the essential amino acids required for poultry, methionine is usually the first to be limiting in diets based on maize and soybean meal (Fancher and Jensen, 1989) . Methionine plays a significant role in energy production and protein synthesis. It enhances production and the size of the eggs, overall growth of the birds, feed conversion efficiency, and livability of broilers and layers (Binder, 2003 and Aerni et al., 2005) . Methionine is a potent donor of methyl groups, which *Corresponding author. E-mail: francisigbasan@yahoo.com. contributes to the synthesis of many important substances including epinephrine, choline, and creatinine (Bender, 1975) . The increase in demand for cheap meat has given rise to the use of synthetic compounds in animal feeds. Recently, the safety of such practice has been questioned and their use is becoming restricted in many regions of the world. Therefore, there is renewed interest in developing natural alternative supplements to maintain animal performance and well being. Herbal methionine premixes, manufactured in India, have recently found their way into the animal feed industry. Methiorep® and Meth-o-Tas® are herbal methionine premixes that are available in the animal feed market. They are phytoadditives containing herbal ingredients that mimic the activity of methionine rations (Chattopadhyay et al., 2006) . Under Indian conditions, herbal methionine (Methiorep®) has been found to replace DL-methionine very effectively when used in broiler rations (Chattopadhyay et al., 2006; Kalbande et al., 2009) . Using Methiorep®, within the Nigerian environment, Itoe et al. (2010) reported that broilers fed herbal methionine performed below optimal levels and concluded that herbal methionine is an ineffective substitute for synthetic methionine for optimum production performance. Our recent study (Igbasan et al., 2012) with laying hens also revealed that birds fed on diets supplemented with herbal methionine (Meth-oTas®) produced less eggs, had a lower egg mass output and final body weight, and poorer feed conversion efficiency compared with those fed on synthetic methionine. The present study was conducted to compare the efficacy of herbal methionine (Meth-o-Tas®) with synthetic methionine in the diets of broiler chickens.
MATERIALS AND METHODS
The experiment was carried out at the Poultry Unit of the Teaching and Research Farm of the Federal University of Technology, Akure, Nigeria. The herbal methionine (HM) premix (Meth-o-Tas®) used for the study was supplied by Intas Pharmaceutical Ltd. India. The composition of the HM as specified by the manufacturer includes the following: Andrographic paniculata, 35%; Zea mays, 25%; Ocimum sanctum, 30%; Asparagus racemosus, 10%. The recommended inclusion rate is 1 kg/ton of finished feed.
Two corn-soybean meal basal diets were formulated to meet the nutrient requirements (NRC, 1994) . The compositions of the diets are presented in Table 1 . The methionine sources (SM and HM) were included in the basal diets at 0, 0.5, 1.0 and 1.5 kg/ton of finished feed. Therefore, there were seven isonitrogenous and isocaloric diets at the starter or finisher phase of the experiment.
A total of 200 day-old Arbor Acre male broiler chicks were purchased from a reputable commercial hatchery (Chi Hatchery, Ajanla Farms, Ibadan, Nigeria). The birds were fed on a commercial broiler starter ration for seven days and starved for 4 h before they were randomly allocated to seven treatment groups based on body weight. Out of these 200 chicks, 168 healthy ones were randomly assigned to seven dietary treatment groups with 24 birds per treatment group and six birds per replicate. There were four replicates per treatment group and the experiment lasted for eight weeks, four weeks for starter phase and another four weeks for finisher phase. The experimental design was completely randomized with factorial arrangement of treatments.
The growth performance data were determined for both starter and finisher phases. During each phase, weekly body weight and feed consumption were recorded. Feed conversion ratio was calculated from the body weight and feed consumption data.
At the end of the fattening period (56 days), eight birds were randomly chosen per treatment group, weighed, and slaughtered. Slaughtering was performed by severing the jugular vein with sharp surgical knife without anaesthetizing. The slaughtered birds were de-feathered using hot water, and the dressing weights were recorded. After removal of viscera, the eviscerated weights were recorded and organs (liver, heart, kidney, spleen, lung, bursa, gizzard, and pancreas) were removed and weighed. Carcasses were cut into basic parts (breasts, thighs, drumsticks, wings, sharks, heads, chests, backs, and necks) and weighed. Blood samples were also collected from the birds for the biochemical and haematological analyses. For haematological determinations, blood samples were collected into sample tubes containing anticoagulant as described by Lamb (1981) . Plasma was harvested by centrifuging the blood samples at 3000 rpm for 15 min in centrifuge machine. The heparinized plasma samples were stored at -20°C in sample tubes until further analysis. Haematological parameters determined to include erythrocyte sedimentation rate, packed cell volume, red blood cell, haemoglobin, leucocyte, neutrophill, monocyte, basophil and eosinophil.
Plasma samples were analyzed for proteins (total proteins and albumin) and enzymes {alanine transferase (ALT), aspartate transferase (AST). Total protein, albumin, ALT and AST activities were determined in the Autoanalyzer, Microlab 200 using commercial kits (Randox Laboratories Ltd., Ardmore Diamond Road, Crumlin, Co. Antrim, United Kingdom, BT29 4QY). The globulin fraction was calculated by subtraction of albumin level from total protein level.
The proximate composition of the basal diets was determined according to the method of AOAC (2005). The data collected were subjected to one way analysis of variance (ANOVA) according to the General Linear Model Procedures of SAS (2008) . When analysis of variance indicated a significant treatment effect, Duncan's multiple range test (Duncan, 1955 ) was used to compare treatment means. The model included main effects of methionine source, methionine level, and their interaction.
RESULTS
The initial body weight, final body weight, body weight gain, feed intake and feed conversion ratio for both starter and finisher phases are presented in Tables 2 and  3 . There was a significant (P ≤ 0.05) effect of methionine source on average final body weight, average body weight gain and average feed intake of birds at both starter and finisher phases. Dietary methionine level had no significant (P ≥ 0.05) effect on any of the performance parameters determined. A source by level interaction was observed in average final body weight, average body weight gain, and average feed intake. There was no significant (P ≥ 0.05) effect of methionine source, level or source by level interaction on the feed conversion ratio of the birds. Average body weight decreased by about 10% while that of feed intake decreased by 8% when HM was included in broiler starter diets up to 1.5 kg/ton of finished feed. The same trend was also followed for average body weight (11%) and average feed intake (10%) at the finisher phase. A closer look at the performance data ( Table 2 ) also revealed that average body weights decreased with increasing the level of HM in broiler starter diets and these were not significantly different (P ≥ 0.05) from the control. However, at the finisher phase (Table 3) , though not significantly different (P ≥ 0.05) from the control, average body weights increased with increasing level of HM in the diets. Although not significant (P ≥ 0.05), those birds fed on SM supplemented diets utilized feed better than their counterparts fed to the control and HM supplemented diets. The carcass characteristics of broiler chickens fed on diets supplemented with SM and HM are presented in Table 4 . There was a significant (P ≤ 0.05) effect of methionine source on the dressed and eviscerated weights. The head, shank, back, neck, chest, and wing, as gram per kg live weight, were also influenced (P ≤ 0.05) by methionine source. Birds fed on diets supplemented with SM had a better carcass yield than their counterparts on HM and control diets. Carcass yield decreased by 8.8 and 11.8% for dressing and eviscerated weights respectively, for birds fed HM supplemented diets compared with those birds fed on SM supplemented diets. There was no effect (P ≥ 0.05) of methionine level, and source by level interaction on any of the carcass traits except for eviscerated weights. Statistical analysis of the organs (Table 5) showed that there was no significant (P ≥ 0.05) effect of methionine source, level, and source by level interaction on any of the parameters determined except for gizzard which was affected (P ≤ 0.05). The gizzards of broilers fed the SM supplemented were heavier than those of broilers fed HM supplemented diets (2.01±0.11 versus 1.63±0.07 g/kg live weight). Table 6 shows the plasma biochemical profiles of the broiler chickens as influenced by SM and HM supplementation. Plasma concentrations of proteins and enzymes were similar (P ≥ 0.05) between the dietary treatments. Feeding diets containing HM did not significantly (P ≥ 0.05) alter the haematological variables (Table 7) determined.
DISCUSSION
The results of the present experiment showed that broiler chickens fed diets supplemented with synthetic methionine had better performance in terms of weight gain and feed consumption than those fed herbal methionine supplemented diets. Earlier studies by Chattopadhyay et al. (2006) , Halder and Roy (2007) and Kalbande et al. (2009) demonstrated that broiler chickens fed diets supplemented with herbal methionine (Methiorep®) had similar performance in terms of body weight gain and feed conversion efficiency compared with those birds fed DL-methionine. In fact, the feed conversion ratio of broilers fed 15 g herbal methionine/kg diet was significantly better than that of broilers fed on 10 g DL-methionine/kg diet (Chattopadhyay et al. 2006) . However, using the same herbal methionine (Methiorep®) and dietary inclusion levels, Itoe et al. (2010) showed that broiler chickens fed supplemental herbal methionine were inferior in weight gain and feed conversion efficiency to those birds fed supplemental DL-methionine. A post-mortem measurement of the birds in the treatments shows that average carcass yields were significantly influenced by the dietary methionine source. Those birds fed on DL-methionine had better carcass yields than their counterparts on herbal methionine supplemented diets. This finding is not in agreement with that of Chattopadhyay et al. (2006) who reported that broilers given herbal methionine had a similar dressing yield but higher breast and thigh yields at herbal 15 g herbal methionine per kg feed than 10 g DL-methionine/ kg diet.
Little information has been published on the effects of herbal methionine supplements on the biochemical profiles of domestic chickens (Prabhakaran et al., 1996) . Non-significant differences were observed in virtually all the haematological variables determined for birds fed
